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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high accuracy for a finished 
size by reducing production of a bent of an ultrasonic vibrator of the 



ultrasonic wave probe consisting of lamination of a plurality of 
piezoelectric element layers formed to be boards of a prescribed 
thickness. 

SOLUTION: An ultrasonic wave vibrator 1 is formed by laminating a 
plurality of piezoelectric element layers each formed to be a board of a 
prescribed thickness, external electrodes 4a, 4b are formed 
piezoelectric elements 5a-5c laminated in this way and inner flat 
electrodes 6a, 6b are formed to borders of the layers. One or a 




plurality of deformation preventing flat members 7 are inserted at an 
equal interval in the broadwise direction of the piezoelectric elements 
and the outer electrodes 4a, 4b on the uppermost and the lower most 
sides are connected to the different inner electrodes 6b, 6c at an 

interval of one layer and the deformation preventing flat members 7 are insulated and in this state, the 
entire piezoelectric elements are alternately polarized in opposite direction in the laminating direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ultrasonic vibrator which receives that reflected wave while setting forth a supersonic wave, and the 
backing material from which it is made for the supersonic wave which is formed in the tooth back of this ultrasonic 
vibrator, and comes out from that tooth back not to return to a trembler side again, In the ultrasound probe which has 
the acoustic matching layer which is prepared in the front face of the above-mentioned ultrasonic vibrator, and takes 
adjustment with the acoustic impedance of this ultrasonic vibrator, and a living body's acoustic impedance, and changes 
While the above-mentioned ultrasonic vibrator carries out two or more layer laminating of the piezoelectric device 
formed in tabular [ of predetermined thickness ] and forming an external electrode in this top face and inferior surface 
of tongue of the whole piezoelectric device by which two or more layer laminating was carried out Form a plate-like 
internal electrode in the boundary line of each class, respectively, and 1 or two or more plate-like deformation 
prevention material are inserted at equal intervals into the thickness of each class of the above-mentioned piezoelectric 
device. While connecting the external electrode of the above-mentioned top face, and an external electrode at the 
bottom to an internal electrode which is different every other layer, respectively The ultrasound probe characterized by 
making the whole piezoelectric device by which insulated with the plate-like deformation prevention material in each 
class, and two or more layer laminating was carried out [ above-mentioned ] in this condition into the structure 
polarized in the reverse sense by turns in the direction of a laminating. 

[Claim 2] The plate-like deformation prevention material inserted into the thickness of each class of the above- 
mentioned piezoelectric device is an ultrasound probe according to claim 1 characterized by being what consists of an 
ingredient the same [ a plate-like internal electrode and coefficient of thermal expansion ] or equivalent. 
[Claim 3] The plate-like deformation prevention material inserted into the thickness of each class of the above- 
mentioned piezoelectric device is an ultrasound probe according to claim 2 characterized by being what consists of an 
electrical conducting material or an insulating material. 

[Claim 4] Form the piece of a piezoelectric device plate-like by predetermined thickness using piezoelectric material, 
and printing spreading of the conductive paste for internal electrodes is carried out at one side of this piece of a 
piezoelectric device. After carrying out the laminating of the piece of a piezoelectric device of two or more sheets 
which carried out printing spreading of this conductive paste and carrying out heating sticking by pressure, It calcinates 
at predetermined temperature and the conductive paste for external electrodes can be burned on this top face and 
inferior surface of tongue of the whole piece of a piezoelectric device by which two or more layer laminating was 
carried out. While connecting the external electrode of the above-mentioned top face, and an external electrode at the 
bottom to conductive paste for internal electrodes which is different every [ of the same number ] two or more layers, 
respectively Insulate with other conductive paste, and carry out polarization processing of the whole piece of a 
piezoelectric device by which two or more layer laminating was carried out [ above-mentioned ] by impressing direct- 
current quantity electric field between the external electrode on the top face of the account of Gokami, and an external 
electrode at the bottom, and an ultrasonic vibrator is constituted. While preparing the backing material from which it is 
made for the supersonic wave which appears from that tooth back in the tooth-back side of this ultrasonic vibrator not 
to return to a trembler side again The manufacture approach of the ultrasound probe characterized by manufacturing by 
preparing the acoustic matching layer which takes adjustment with the acoustic impedance of this ultrasonic vibrator, 
and a living body's acoustic impedance in the front-face side of the above-mentioned ultrasonic vibrator. 
[Claim 5] The above-mentioned ultrasonic vibrator is the manufacture approach of the ultrasound probe according to 
claim 4 characterized by cutting in rectangles by the predetermined pitch and forming in the shape of an array after 
carrying out polarization processing of the whole piece of a piezoelectric device by which two or more layer laminating 
was carried out. 
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* NOTICES* 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultrasound probe which can lessen generating of the curvature of 
the ultrasonic vibrator which carries out two or more layer laminating of the piezoelectric device especially formed in 
tabular [ of predetermined thickness ], and changes about the ultrasound probe which receives the reflected wave, and 
can make dimension size of a result highly precise, and its manufacture approach while setting forth a supersonic wave 
in an ultrasonic diagnostic equipment etc. 
[0002] 

[Description of the Prior Art] This conventional kind of ultrasound probe has the backing material 2 from which it is 
made for the supersonic wave which is formed in the tooth back of the ultrasonic vibrator 1 which receives that 
reflected wave while setting forth a supersonic wave, as shown in drawin g 7 , and this ultrasonic vibrator 1, and comes 
out from that tooth back not to return to a trembler side again, and the acoustic matching layer 3 which is prepared in 
the front face of the above-mentioned ultrasonic vibrator 1, and takes adjustment with the acoustic impedance of this 
ultrasonic vibrator 1, and a living body's acoustic impedance, and changed. In addition, the external electrodes 4a and 
4b are formed in the top face and inferior surface of tongue of the above-mentioned ultrasonic vibrator 1, respectively, 
and the ultrasonic vibrator 1 which consists of piezoelectric material is made to expand and contract in the thickness 
direction by impressing an electrical potential difference between two-electrodes 4a and 4b. Moreover, in drawing 7 , 
the ultrasonic vibrator 1 is cut in rectangles by the predetermined pitch, and shows many vibrator components 5 and 5 
of this rectangle, and the thing .which arranged - in the shape of an array. 

[0003] When using for example, for the probe for an electronic sector scan the vibrator components 5 and 5 of above- 
mentioned a large number, and the ultrasonic vibrator 1 which arranged - in the shape of an array, in order to avoid 
generating of a grating lobe constituting the cause of the artifact of an ultrasonic image of each vibrator components 5 
and 5 and — that a pitch is obtained, it is necessary to make it as small as possible. However, an electric impedance 
becomes large, while the size of the piezoelectric material per element will become small and electric capacity will 
become small as a result, if each above-mentioned trembler components 5 and 5 and the pitch of — are made small. 
Moreover, in the case of the 2-dimensional array transducer using many vibrator components 5 and 5 and the ultrasonic 
vibrator 1 which arranged - in the shape of an array in the direction of two dimension, it becomes still smaller [ the 
size of the piezoelectric material per element ]. Such a fall of electric capacity and increase of an electric impedance 
had bad electric adjustment with the wave transmission circuit system by the side of the body of an ultrasonic 
diagnostic equipment, and were what electric adjustment is [ what ] bad and degrades S/N as an ultrasound probe in 
response to the effect of the capacity of the cable linked to the body of an ultrasonic diagnostic equipment. 
[0004] On the other hand, as a policy which suppresses the fall of the electric capacity per element of the above- 
mentioned ultrasonic vibrator 1, and increase of an electric impedance, as shown in drawin g 8 , the piezoelectric 
material which constitutes an ultrasonic vibrator 1 is formed thinly, and there are two or more layers, for example, the 
thing of structure which carried out the three-layer laminating (5a, 5b, 5c), and inserted internal electrodes 6a and 6b 
between each class, about this. In this case, in the laminated structure of three layers, external electrode 4a on top is 
connected to internal electrode 6b of a two-layer eye, external electrode 4b at the bottom is connected to internal 
electrode 6a of the 1st layer, and it considers as the structure polarized in the reverse sense by turns in the direction of a 
laminating. If it does in this way, the piezoelectric devices 5a, 5b, and 5c by which the laminating was carried out to 
three layers will become in-series acoustically, and will serve as parallel connection electrically. Consequently, in the 
case of the thickness with the same ultrasonic vibrator 1 of three layers shown in the ultrasonic vibrator 1 and drawin g 
8 of the monolayer shown in drawin g 7 , both resonance frequency becomes equal, but generally, with the piezoelectric 
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material of a n layer laminating, by 1/n, since the thickness per layer increases n times, electric capacity sets it n2 twice 
and, as for an electric impedance, area is set to l/n2 by it. 

[0005] And the baking laminated layers method was really which is unified by calcinating to coincidence the 
piezoelectric devices 5a, 5b, and 5c which carried out two or more layer laminating, and the internal electrodes 6a and 
6b inserted between each class as the manufacture approach of the ultrasonic vibrator 1 of such two or more layer 
laminated structure used. 
[0006] 

[Problem (s) to be Solved by the Invention] However, it sets to the ultrasonic vibrator 1 of such two or more 
conventional layer laminated structure. While the curvature of an ultrasonic vibrator 1 occurs after baking by 
calcinating to coincidence the piezoelectric devices 5a, 5b, and 5c which carried out two or more layer laminating, and 
the internal electrodes 6a and 6b inserted between each class It was difficult for dispersion and dispersion of thickness 
to occur and for extent of the curvature to manufacture the ultrasonic vibrator 1 of highly precise dimension size. It was 
that from which the above-mentioned trouble becomes remarkable, so that the thickness of the piezoelectric material 
per layer increased especially. As a conventional ultrasound probe, the oscillation mode of single resonance frequency 
may not be acquired and the good ultrasonic image of image quality might not be obtained from this as an ultrasonic 
diagnostic equipment. 

[0007] Then, this invention copes with such a trouble and aims at offering the ultrasound probe which can lessen 
generating of the curvature of the ultrasonic vibrator which carries out two or more layer laminating of the piezoelectric 
device formed in tabular [ of predetermined thickness ], and changes, and can make dimension size of a result highly 
precise, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the ultrasound probe by this invention 
The ultrasonic vibrator which receives that reflected wave while setting forth a supersonic wave, and the backing 
material from which it is made for the supersonic wave which is formed in the tooth back of this ultrasonic vibrator, 
and comes out from that tooth back not to return to a trembler side again, In the ultrasound probe which has the 
acoustic matching layer which is prepared in the front face of the above-mentioned ultrasonic vibrator, and takes 
adjustment with the acoustic impedance of this ultrasonic vibrator, and a living body's acoustic impedance, and changes 
While the above-mentioned ultrasonic vibrator carries out two or more layer laminating of the piezoelectric device 
formed in tabular [ of predetermined thickness ] and forming an external electrode in this top face and inferior surface 
of tongue of the whole piezoelectric device by which two or more layer laminating was carried out Form a plate-like 
internal electrode in the boundary line of each class, respectively, and 1 or two or more plate-like deformation 
prevention material are inserted at equal intervals into the thickness of each class of the above-mentioned piezoelectric 
device. While connecting the external electrode of the above-mentioned top face, and an external electrode at the 
bottom to an internal electrode which is different every other layer, respectively, it insulates with the plate-like 
deformation prevention material in each class, and the whole piezoelectric device by which two or more layer 
laminating was carried out [ above-mentioned ] in this condition is made into the structure polarized in the reverse 
sense by turns in the direction of a laminating. 

[0009] Moreover, the plate-like deformation prevention material inserted into the thickness of each class of the above- 
mentioned piezoelectric device shall consist of an ingredient the same [ a plate-like internal electrode and coefficient of 
thermal expansion ] or equivalent. 

[0010] Furthermore, the plate-like deformation prevention material inserted into the thickness of each class of the 
above-mentioned piezoelectric device shall consist of an electrical conducting material or an insulating material. 
[0011] Moreover, the manufacture approach of the ultrasound probe as related invention Form the piece of a 
piezoelectric device plate-like by predetermined thickness using piezoelectric material, and printing spreading of the 
conductive paste for internal electrodes is carried out at one side of this piece of a piezoelectric device. After carrying 
out the laminating of the piece of a piezoelectric device of two or more sheets which carried out printing spreading of 
this conductive paste and carrying out heating sticking by pressure, It calcinates at predetermined temperature and the 
conductive paste for external electrodes can be burned on this top face and inferior surface of tongue of the whole piece 
of a piezoelectric device by which two or more layer laminating was carried out. While connecting the external 
electrode of the above-mentioned top face, and an external electrode at the bottom to conductive paste for internal 
electrodes which is different every [ of the same number ] two or more layers, respectively Insulate with other 
conductive paste, and carry out polarization processing of the whole piece of a piezoelectric device by which two or 
more layer laminating was carried out [ above-mentioned ] by impressing direct-current quantity electric field between 
the external electrode on the top face of the account of Gokami, and an external electrode at the bottom, and an 
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ultrasonic vibrator is constituted. While preparing the backing material from which it is made for the supersonic wave 
which appears from that tooth back in the tooth-back side of this ultrasonic vibrator not to return to a trembler side 
again It manufactures by preparing the acoustic matching layer which takes adjustment with the acoustic impedance of 
this ultrasonic vibrator, and a living body's acoustic impedance in the front-face side of the above-mentioned ultrasonic 
vibrator. 

[0012] Furthermore, after carrying out polarization processing of the whole piece of a piezoelectric device by which 
two or more layer laminating was carried out, the above-mentioned ultrasonic vibrator may be cut in rectangles by the 
predetermined pitch, and may be formed in the shape of an array. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based on an 
accompanying drawing, drawing 1 shows the gestalt of operation of the ultrasound probe by this invention - it is a 
cross-section perspective view a part. This ultrasound probe receives that reflected wave while setting forth a 
supersonic wave in an ultrasonic diagnostic equipment etc., and as shown in drawin g 1 , it consists of an ultrasonic 
vibrator 1, the backing material 2, and an acoustic matching layer 3. 

[0014] The above-mentioned ultrasonic vibrator 1 receives the reflected wave while setting forth a supersonic wave, 
and it consists of piezoelectric material which changes electrical energy and ultrasonic energy. As this piezoelectric 
material, there is electrostrictive ceramics of a zircon lead titanate (PZT) system or electrostrictive ceramics of a lead 
titanate (PbTi03) system, for example. The electrostrictive ceramics of a PZT system has that the electromechanical 
coupling coefficient showing the conversion efficiency of electrical energy and ultrasonic energy is large, and the 
description of a dielectric constant being large and being easy to take electric impedance matching with an electrical 
circuit system. Moreover, since oscillating association of the transversal effect is remarkably weak, unnecessary 
vibration decreases sharply and the electrostrictive ceramics of PbTi03 system has the description in the point that the 
transmission-and-reception wave property near the ideal of only thickness longitudinal oscillation is acquired purely. 
[0015] It is made for the supersonic wave which is formed in the tooth back of the above-mentioned ultrasonic vibrator 
1, and comes out from the tooth back not to return to a vibrator side again, and the backing material 2 is using the large 
ingredient of attenuation of a supersonic wave. Moreover, an acoustic matching layer 3 is formed in the front face of 
the above-mentioned ultrasonic vibrator 1, and takes adjustment with the acoustic impedance of this ultrasonic vibrator 
1, and a living body's acoustic impedance, and, thereby, vibration of an ultrasonic vibrator 1 can spread it now to a 
living body efficiently. In addition, two layers of this acoustic matching layer 3 may be prepared. Moreover, although 
omitted in drawing 1 , an acoustic lens may be prepared in a front face at the pan of the above-mentioned acoustic 
matching layer 3. 

[0016] In addition, the external electrodes 4a and 4b are formed in the top face and inferior surface of tongue of the 
above-mentioned ultrasonic vibrator 1, respectively, by impressing an electrical potential difference between two- 
electrodes 4a and 4b, the ultrasonic vibrator 1 which consists of piezoelectric material is made to expand and contract 
in the thickness direction, and a supersonic wave is generated. Moreover, in drawin g 1 , the ultrasonic vibrator 1 is cut 
in rectangles by the predetermined pitch, and shows many vibrator components 5 and 5 of this rectangle, and the thing 
which arranged — in the shape of an array. 

[0017] It sets to this invention here. The above-mentioned ultrasonic vibrator 1 As shown in drawin g 2 , while carrying 
out two or more layer laminating of the piezoelectric devices 5a, 5b, and 5c formed in tabular [ of predetermined 
thickness ] and forming the external electrodes 4a and 4b in this top face and inferior surface of tongue of the whole 
piezoelectric devices 5a-5c by which two or more layer laminating was carried out The plate-like internal electrodes 6a 
and 6b are formed in the boundary line of each class, respectively, and 1 or two or more plate-like deformation 
prevention material 7 and 7, and - are inserted at equal intervals into the thickness of each class of the above- 
mentioned piezoelectric devices 5a, 5b, and 5c. 

[0018] That is, the three-layer laminating of the piezoelectric devices 5a, 5b, and 5c whose thickness of one layer is 
about 0.21mm, for example is carried out, and the plate-like internal electrodes 6a and 6b are formed in the boundary 
line of each class 5a, 5b, and 5c, respectively, and the plate-like deformation prevention material 7 and 7 of two sheets 
and — are inserted for example, at intervals of 0.07mm into the thickness of each piezoelectric devices 5a, 5b, and 5c. 
Therefore, the ultrasonic vibrator 1 by the example of drawing 2 carries out the nine-sheet laminating of the 
piezoelectric device with a thickness of 0.07mm, and becomes the thickness of about 0.63mm on the whole. And the 
above-mentioned deformation prevention material 7 and 7 and - are made of the same ingredient as internal electrodes 
6a and 6b, and consist of an electrical conducting material with the same internal electrodes 6a and 6b and coefficient 
of thermal expansion. 

[0019] While connecting external electrode 4a of the above-mentioned top face, and external electrode 4b at the bottom 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/10/2005 



Page 4 of 6 



in such the condition to internal electrodes 6a and 6b which are different every other layer, respectively, it insulates 
with the plate-like deformation prevention material 7 and 7 in each class, and — . That is, flank electrode 8b of another 
side where flank electrode 8a is prepared, a part of this flank electrode 8a is connected to internal electrode 6b of a two- 
layer eye, and while following external electrode 4a on top follows external electrode 4b at the bottom is prepared, and 
a part of this flank electrode 8b is connected to internal electrode 6a of the 1st layer. At this time, except the part linked 
to internal electrode 6b of a two-layer eye, it fills up with an insulating material and one flank electrode 8a is insulated 
with other internal electrode 6a and the deformation! prevention material 7 and 7, and — . Moreover, except the part 
linked to internal electrode 6a of the 1st layer, it fills up with an insulating material and flank electrode 8b of another 
side is insulated with other internal electrode 6b and the deformation prevention material 7 and 7, and --. Thereby, 
external electrode 4a on top is connected only to internal electrode 6b of a two-layer eye, and external electrode 4b at 
the bottom is connected only to internal electrode 6a of the 1st layer. Consequently, the piezoelectric devices 5a, 5b, 
and 5c by which the laminating was carried out to three layers become in-series acoustically, and serve as parallel 
connection electrically. 

[0020] And the whole piezoelectric devices 5a-5c by which two or more layer laminating was carried out [ above- 
mentioned ] in this condition are made into the structure polarized in the reverse sense by turns in the direction of a 
laminating. That is, direct-current quantity electric field are impressed between external electrode 4a on top and 
external electrode 4b at the bottom, polarization processing is performed, each class of piezoelectric devices 5a-5c is 
polarized, and it gives piezoelectric. Thereby, the ultrasonic vibrator 1 concerning this invention is constituted. In this 
case, by existence, generating of the curvature at the time of calcinating the whole piezoelectric devices 5a-5c of the 
piezoelectric devices 5a and 5b of each class, the deformation prevention material 7 and 7 inserted into 5c, and -- by 
which two or more layer laminating was carried out can be lessened, and dimension size of a result can be made highly 
precise. In addition, in drawing 2 , the case where an acoustic matching layer 3 is formed two-layer (3a, 3b) is shown. 
[0021] In addition, ****** [ the number of them / what ] in drawin g 1 and drawin g 2 as long as this invention is two or 
more layers not only this but more than two-layer although the ultrasonic vibrator 1 should carry out the three-layer (a 
[ 5 ],b [ 5 ], 5c) laminating of the piezoelectric device. Moreover, the piezoelectric devices 5a and 5b of each class, the 
deformation prevention material 7 and 7 inserted into 5c, and - may also be not only two sheets but how many sheets. 
Furthermore, the above-mentioned deformation prevention material 7 may consist of the ingredient of the coefficient of 
thermal expansion of not only this but an abbreviation EQC, although internal electrodes 6a and 6b and coefficient of 
thermal expansion shall consist of the same ingredient. The above-mentioned deformation prevention material 7 may 
be whichever of an electrical conducting material or an insulating material further again, if internal electrodes 6a and 
6b and coefficient of thermal expansion consist of a same or equivalent ingredient. If the deformation prevention 
material 7 is an insulating material, in above-mentioned explanation, it does not need to be filled up with an insulating 
material between the medial surface of the flank electrodes 8a and 8b, and the edge of the above-mentioned 
deformation prevention material 7. 

[0022] Next, the manufacture approach of the ultrasound probe as related invention of the above-mentioned ultrasound 
probe is explained with reference to drawing 3 and drawing 4 . First, in drawing 3 , the pieces 9 and 9 of a piezoelectric 
device plate-like by predetermined thickness and ~ are formed using piezoelectric material. That is, using the 
electrostrictive ceramics powder of a PZT system or PbTi03 system as a piezoelectric material, an organic binder is 
added to this and the piece 9 of a piezoelectric device plate-like by predetermined thickness is produced by the process 
called a doctor blade method. What is necessary is just to set up that thickness in consideration of contraction at future 
sticking-by-pressure baking processes, at this time, so that it may become 0.07mm in predetermined thickness, for 
example, thickness, even if it does not grind after baking. 

[0023] Next, the laminating of the pieces 9 and 9 of a piezoelectric device of two or more sheets and - which carried 
out printing spreading of the conductive paste 10 used as the internal electrodes 6a and 6b shown in one side of the 
above-mentioned piece 9 of a piezoelectric device at drawin g 2 , and carried out printing spreading of this conductive 
paste 10 is carried out, and heating sticking by pressure is carried out. That is, this silver palladium etc. is applied to the 
whole front face of the piece 9 of a piezoelectric device by screen-stencil etc., using ingredients, such as silver 
palladium, as conductive paste 10. At this time, printing spreading of the above-mentioned conductive paste 10 is not 
carried out in the front face of the piece 9 of a piezoelectric device located in the top. And after drying the pieces 9 and 
9 of a piezoelectric device and - which carried out printing spreading of the above-mentioned conductive paste 10, the 
laminating of the piece 9 of a piezoelectric device of nine sheets is carried out, and heating sticking by pressure is 
carried out in metal mold. 

[0024] Next, these pieces 9 and 9 of a piezoelectric device by which heating sticking by pressure was carried out, and 
the layered product of - are calcinated at predetermined temperature. At this time, the organic binder in the piece 9 of a 
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piezoelectric device is removed, carrying out a temperature up gradually, and -it calcinates at 1150 degrees C for 5 
hours further, for example. And the pieces 9 and 9 of a piezoelectric device and the dimension of a request of the 
appearance of a layered product of - are processed after this baking. 

[0025] Next, by the ability burning the conductive paste for external electrode 4a and 4b on a whole top face and a 
whole inferior surface of tongue, while connecting to the conductive paste internal electrode 6a of the pieces 9 and 9 of 
a piezoelectric device by which two or more layer laminating was carried out [ above-mentioned ], and - which is 
different every [ of the same number ] two or more layers, respectively in external electrode 4a of the above-mentioned 
top face, and external electrode 4b at the bottom, and for 6b, it insulates with other conductive paste. In addition, the 
above-mentioned external electrodes 4a and 4b may form an electrical conducting material by vacuum evaporationo or 
plating. And in this example, as shown in drawing 4 , it counts from the bottom among those which carried out the 
laminating of the piece 9 of a piezoelectric device of nine sheets in drawing 3 , the conductive paste applied to one side 
of the piece 9 of a piezoelectric device of the 6th sheet with the 3rd sheet is used as internal electrodes 6b and 6a, 
respectively, and all the conductive paste applied to one side of the other piece 9 of a piezoelectric device is made into 
the deformation prevention material 7. 

[0026] And flank electrode 8b of another side where flank electrode 8a is prepared by printing etc., and a part of this 
flank electrode 8a is connected to one internal electrode 6b, and while following external electrode 4a on top follows 
external electrode 4b at the bottom is prepared by printing etc., and a part of this flank electrode 8b is connected to 
internal electrode 6a of another side. At this time, except the part linked to the above-mentioned internal electrode 6b, it 
fills up with an insulating material and one flank electrode 8a is insulated with other internal electrode 6a and the 
deformation prevention material 7 and 7, and — . Moreover, except the part linked to the above-mentioned internal 
electrode 6a, it fills up with an insulating material and flank electrode 8b of another side is insulated with other internal 
electrode 6b and the deformation prevention material 7 and 7, and — . Thereby, external electrode 4a on top is connected 
only to one internal electrode 6b, and external electrode 4b at the bottom is connected only to internal electrode 6a of 
another side. Consequently, the piezoelectric devices 5a, 5b, and 5c by which the laminating was carried out to three 
layers bordering on the above-mentioned internal electrodes 6a and 6b become in-series acoustically, and serve as 
parallel connection electrically. 

[0027] Then, polarization processing of the pieces 9 and 9 of a piezoelectric device by which two or more layer 
laminating was carried out [ above-mentioned ] by impressing direct-current quantity electric field between external 
electrode 4a of the above-mentioned top face and external electrode 4b at the bottom, and whole - is carried out, 
piezoelectric is given, and an ultrasonic vibrator 1 is constituted. In this case, by existence, in case the whole 
piezoelectric devices 5a-5c of the piezoelectric devices 5a and 5b of each class, the deformation prevention material 7 
and 7 inserted into 5c, and - by which two or more layer laminating was carried out are calcinated, generating of 
curvature can be lessened, and dimension size of a result can be made highly precise. Thus, the produced ultrasonic 
vibrator 1 serves as the ultrasonic vibrator of the laminated structure of three layers and equivalence from which the 
thickness of the piezoelectric devices 5a, 5b, and 5c by which the laminating was carried out to three layers bordering 
on the above-mentioned internal electrodes 6a and 6b is set to 0.21mm, respectively, and the whole thickness is set to 
0.63mm. 

[0028] Then, as shown in drawing 2 , while forming the backing material 2 from which it is made for the supersonic 
wave which appears from the tooth back in the tooth-back side of the above-mentioned ultrasonic vibrator 1 not to 
return to a trembler side again, the acoustic matching layers 3a and 3b which take adjustment with the acoustic 
impedance of this ultrasonic vibrator 1 and a living body's acoustic impedance are formed in the front-face side of the 
above-mentioned ultrasonic vibrator 1. Thereby, the ultrasound probe of this invention is manufactured. 
[0029] In addition, in the production process of the above-mentioned ultrasound probe, as shown in drawing 4 , it may 
cut to the predetermined pitches p and p in the place where the ultrasonic vibrator 1 was produced, and this ultrasonic 
vibrator 1 may be cut in rectangles by — , and you may form in the shape of an array. In this case, the ultrasound probe 
of an electronic-raster-scanning mold which arranged many vibrator components in the shape of an array can be 
manufactured. 

[0030] Drawing 5 and drawin g 6 are the explanatory views showing other examples of the manufacture approach of an 
ultrasound probe. Fundamentally, although the manufacture approach by this example is the same as the manufacture 
approach shown in drawin g 3 and drawin g 4 , in case it carries out printing spreading of the conductive paste 10 used 
as the internal electrodes 6a and 6b shown in one side of the above-mentioned piece 9 of a piezoelectric device at 
drawing 2 after it forms the pieces 9 and 9 of a piezoelectric device plate-like by predetermined thickness, and - using 
piezoelectric material, it forms the insulating part 11 by which conductive paste 10 is not applied to both that side part. 
In addition, in case printing spreading of the conductive paste 10 which serves as the internal electrodes 6a and 6b 
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actually -shown in drawin g 2 at this time is carried out, it is made -not .to form, an insulating part 11- in the side linked to 
the external electrodes 8a and 8b. 

[0031] In such the condition, as shown in drawin g 6 , while carrying out the laminating of the piece of a piezoelectric 
device of nine layers, internal electrodes 6a and 6b and the deformation prevention material 7 and 7, and — are formed, 
and the external electrodes 4a and 4b are formed in a top face and an inferior surface of tongue, and the flank electrodes 
8a and 8b are further formed in a both-sides side. And flank electrode 8a which follows external electrode 4a on top is 
connected to one internal electrode 6b, and flank electrode 8b which follows external electrode 4b at the bottom is 
connected to internal electrode 6a of another side. Thus, by manufacturing, it does not require being filled up with an 
insulating material in drawing 4 between the medial surface of the flank electrodes 8a and 8b, and the side edge section 
of the piece of a piezoelectric device of nine layers, but a production process can be simplified. 
[0032] 

[Effect of the Invention] Since the ultrasound probe by this invention was constituted as mentioned above, while 
carrying out two or more layer laminating of the piezoelectric device formed in tabular [ of predetermined thickness ] 
in that ultrasonic vibrator and forming an external electrode in this top face and inferior surface of tongue of the whole 
piezoelectric device by which two or more layer laminating was carried out Form a plate-like internal electrode in the 
boundary line of each class, respectively, and 1 or two or more plate-like deformation prevention material are inserted 
at equal intervals into the thickness of each class of the above-mentioned piezoelectric device. While connecting the 
external electrode of the above-mentioned top face, and an external electrode at the bottom to an internal electrode 
which is different every other layer, respectively By having insulated with the plate-like deformation prevention 
material in each class, and having made the whole piezoelectric device by which two or more layer laminating was 
carried out [ above-mentioned ] in this condition into the structure polarized in the reverse sense by turns in the 
direction of a laminating While being able to make thin substantially thickness per [ in which two or more layer 
laminating was carried out by insertion of the above-mentioned deformation prevention material ] layer, by existence of 
the deformation prevention material, generating of the curvature at the time of calcinating the whole piezoelectric 
device by which two or more layer laminating was carried out [ above-mentioned ] can be lessened, and dimension size 
of a result can be made highly precise. Therefore, according to the ultrasound probe by this invention, the oscillation 
mode of single resonance frequency is acquired and the good ultrasonic image of image quality can be obtained as an 
ultrasonic diagnostic equipment. 

[0033] Especially when an internal electrode and coefficient of thermal expansion shall consist the deformation 
prevention material inserted into the thickness of each class of the above-mentioned piezoelectric device of a same or 
equivalent ingredient, generating of the curvature at the time of calcinating the whole piezoelectric device by which 
two or more layer laminating was carried out can be lessened further, and dimension size of a result can be made still 
highly precise. 

[0034] Moreover, according to the manufacture approach of the ultrasound probe by this invention, generating of the 
curvature at the time of calcinating the whole piezoelectric device by which two or more layer laminating was carried 
out can be lessened, and the dimension size of a result can produce a highly precise ultrasonic vibrator easily. 
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